I. INTRODUCTION (HEADING 1)
The Mid-infrared (Mid-IR) wavelength range -from 2.5 to 20 J.U11 -is gaining at the moment a formidable momentum as it is experiencing a huge surge in interest for an enormous range of applications that affect almost every aspect of our society, from compact and highly sensitive biological and chemical sensors, homeland security applications, industrial monitoring (petro-chemical, down-well monitors, mining) imaging, geo thermal imaging, defense, astronomy, to even sensing for the wine and grape industry, and many other fields. The reason is that the features contained in the Mid-IR absorption spectrum of all organic and many inorganic compounds relate directly to the vibrations of the bonds between atoms comprising the molecules of these compounds, which give rise to strong Mid IR absorption spectra (molecular fingerprint) without the need for chemical modification. This fact has led to a drive to develop molecular sensing platforms using mid-IR light. One major roadblock to achieving such devices, however, is the lack of low-cost and easily deployable photonic technologies that operate in the mid-IR. Current mid-IR technologies used for monitoring and understanding our health or our environment are still based on bulky, mostly operating in free space, components and stand-alone single frequency laser sources that operate in relatively narrow spectral regions, thereby limiting the number of different molecules that can be detected with a single system. Those sensing platforms, to become ubiquitous, require compact and low-cost optical devices and, most importantly, optical sources that are widely However, the increasing absorption of the silica cladding layer of the SOl at wavelengths longer than 3.5f.lm may limit the useful wavelength range of this material platform. It is therefore crucial to explore other material platforms. In this context, SiGe alloys on Si are seen as an attractive alternative platform to SOl for applications in the mid-IR due to their expected lower propagation losses and higher nonlinear response [13, 14] . 
II. SrGE WAVEGUIDES FABRICATION AND EXPERIMENTAL

SETUP
The SiGe/Si step index ridge waveguides consist of a Sio.6GeoA core surrounded by a Si cladding (Fig.l(a) ). The devices were fabricated at CEA-Leti on a CMOS fabrication line.
(a) 
III. EXPERIMENTAL RESULTS AND DISCUSSION
We report here only measurements performed in the The three-and four-photon absorption coefficients of SiO.6Ge0.4 were estimated and were found to be comparable to those of crystalline Si and Ge. Furthermore, the nonlinear refractive index, n2, was estimated from spectral broadening measurements. We found that theory that accounts for free carrier effects, multi-photon absorption and the Kerr effect was able to correctly predict the experimental results for peak intensities up to at least 5 GW/cm2, while by including higher order nonlinear refractive effects arising from the real parts of X(5) and x (7) we obtained a better agreement with experiments for even higher pulse intensities.
IV. CONCLUSIONS
We report measurements of the nonlinear optical response of low-loss Sio.6GeoAISi waveguides in the mid-IR between losses due to multi-photon absorption and the associated generation of free-carriers are observed at high peak intensities.
The three-and four-photon absorption coefficients of Sio.6GeoA
were estimated and were found to be comparable to those of crystalline Si and Ge. Furthermore, the nonlinear refractive index, n z , was estimated from spectral broadening measurements. We found that theory that accounts for free carrier effects, multi-photon absorption and the Kerr effect was able to correctly predict the experimental results for peak intensities up to at least 5 GW/cm z , while by including higher order nonlinear refractive effects arising from the real parts of X (5) and X (7) we obtained a better agreement with experiments for higher pulse intensities. This suggests that the effect of these phenomena is not negligible in the wavelength range considered and at the pulse intensity levels used in the experiments. This could be caused by the fact that in the mid IR we are close to the resonance frequencies of these higher order susceptibilities, which is also consistent with our 
